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Background and Process
User Statement:
This OARSI recommended set of performance-based tests of physical function are best suited for older individuals (> 40 years) diagnosed with hip and/or knee osteoarthritis (OA), including endstage disease or following joint replacement. They are intended for use by both clinicians and researchers as performance outcome measures and are viewed as complementary to established self-report measures such as questionnaires.
Although the tests in the recommended set were selected based on global expert opinion and available clinimetric evidence, none of the tests fulfil all desirable criteria, limiting the ability for a definitive core set of tests to be defined. Some tests described in the recommended set require further clinimetric evidence for people with OA, some require modifications to scoring procedures to enable more meaningful score interpretations and others require procedural modifications to standardize them across different clinical and research sites. Therefore this set of recommended tests represents what are considered the current best available tests as of January 2013.
Background:
A Steering Committee was established in 2011 to identify the best performance-based tests of physical function. With input from OARSI, an international, multidisciplinary Advisory Group (clinical and/or methods experts) was selected to provide a broad international representation; to represent both clinical and research expertise across the disease stages; and to encompass different disciplinary backgrounds. Members were also selected based on their international standing in OA practice and/or research and/or expertise in outcome measurement.
Consensus process:
A consensus-based, decision analysis approach was used to select the performance-based measures of physical function. This was achieved using a series of online decision surveys using the 1000Minds program, a multi-attribute decision analysis research tool developed at the University of Otago, NZ (1) . An advantage of using 1000Minds over alternate consensus processes is that it is cognitively less challenging as it requires decisions on a series of pairs (alternate scenarios) rather than ranking numerous alternatives as the one time. Use of 1000Minds can also help guard against the "loudest voice" in a focus group situation. The program is user-friendly as long as participants have access to the internet. Analysis of participant's choices occurs in the background and group results are processed automatically and quickly regardless of how many participants are included in the task. 1000Minds has previously been used by the American College of Rheumatology/European League Against Rheumatology for expert consensus on the classification of rheumatoid arthritis (2) .
Phases of project
Following consultation with the Advisory Group, the consensus process consisted of five progressive phases:
(1) Identification of candidate tests from review of the literature including a systematic review of the measurement properties of performance-based tests in older people with established hip and knee OA (3) . (2) An international expert consensus using 1000Minds to rank the difficulty of functional tests in people diagnosed OA to identify which tests were most applicable across the spectrum of functioning and more applicable to people with established OA. (3) A large global consensus of both clinicians and researchers using 1000Minds survey to rank the feasibility (practical issues such as time required, cost, equipment, space, administration burden) of tests. (4) A consensus of the advisory group using 1000Minds to identify the preferred performancebased tests based on feasibility, the available measurement property evidence identified in the systematic review and the scoring methods used. (5) A meeting by the advisory group to select the Recommended Set (5 tests) and the Minimal Core Set (3 tests) (see below).
Selected tests
The selected tests for the Recommended Set for people diagnosed with hip and knee OA are: 
Recommended set of performance-based measures of physical function
30-second Chair Stand Test
Abbreviation: 30s-CST
Purpose / Domains
A test of sit-to-stand activity. Also a test of lower body strength and dynamic balance.
ICF code (1) : d410 Changing basic body position.
Description
The maximum number of chair stand repetitions possible in a 30 second period (2) (3) (4) .
Equipment
 Timer/stop watch.  Straight back chair with a 44cm (17 inch) seat height, preferably without arms.  Same chair should be used for re-testing within sites.
Preparation
Environment  Ensure the chair cannot slide backwards by placing the back of the chair against a wall.
Participant
 Comfortable walking footwear (e.g. tennis shoes/cross trainers) should be worn.  The participant sits in the chair in a position that allows them to place their feet flat on the floor, shoulder width apart, with knees flexed slightly more than 90 degrees so that their heels are somewhat closer to the chair than the back of their knees.  The arms are crossed at the wrists and held close to the chest (across chest).
Tester
 The tester stands close to the side of the chair for safety and so as they can observe the technique, ensure that the participant comes to a full stand and full sit position during the test.
Practice  A practice trial of one or two slow paced repetitions is recommended before testing to check technique and understanding.
Procedure
 From the sitting position, the participant stands up completely up so hips and knees are fully extended, then completely back down, so that the bottom fully touches the seat. This is repeated for 30 seconds.  Same chair should be used for re-testing within site.  If the person cannot stand even once then allow the hands to be placed on their legs or use their regular mobility aid. This is then scored as an adapted test score. Scoring  On the signal to begin, start the stop watch. Count the total number of chair stands (up and down equals one stand) completed in 30 seconds. If a full stand has been completed at 30 seconds (i.e. standing fully erect or on the way down to the sitting position), then this final stand is counted in the total.  The participant can stop and rest if they become tired. The time keeps going.  If a person cannot stand even once then the score for the test is zero.  Next, allow the hands to be placed on their legs or use their regular mobility aid. If the person can stand with adaptions, then record the number of stands as an adapted test score (see score sheet). Indicate the adaptations made to the test.
Minimal reporting standards
 Chair height.  Adaptations -such as using hands on legs or using a walking aid.
N.B. The individual should use the assistive device (if any) they would normally use to perform the activity at the time of testing, irrespective of how they performed it previously. However, if an assistive device/rail is used, then it should be recorded for that occasion.
Stair Climb Test
Abbreviation: x-step SCT (where x is the number of steps e.g. 9-step SCT)
Purpose / Domains
A test of ascending and descending stair activity. Also a test of lower body strength and balance. ICF codes (1) : d410 Changing basic body position, d455 Moving around, d4551 Climbing.
Description
The time (in seconds) it takes to ascend and descend a flight of stairs (2) (3) (4) (5) (6) . The number of stairs will depend on individual environmental situations. Where possible, the 9-step stair test with 20cm (8 inch) step height and handrail is recommended. Tester  If safety is of concern, the tester should guard behind/below the participant going up the stairs and ahead/to the side coming down the stairs.  If there is no concern for safety, the tester should remain at the start/finish position on the ground landing.
Equipment
Practice  A practice trial with tester guarding is recommended before testing to assess for safety.
Procedure
 Ascend and descend flight of stairs as quickly as possible but in a safe manner.  Use of a handrail and walking aid is permitted if needed. Use should be recorded.  Same stairs should be used for re-testing within site.
40m (4x10m) Fast Paced Walk Test
Abbreviation: 40m FPWT
Purpose / Domains
A test of short distance walking activity. A test of walking speed over short distances and changing direction during walking. ICF codes (1) : d410 Changing basic body position, d450 Walking, d455 Moving around.
Description
A fast-paced walking test that is timed over 4 x 10m (33 ft) for a total 40 m (132 ft) (2) .
Guidelines for use
 As a direct measure of the ability to walk quickly over short distances, which is an activity that is important but often limited in people with hip and/or knee OA.
Equipment
 Timer/stop watch.  10 m (33 ft) marked walkway with space to turn safely around at each end.  2 cones place approximately 2 metres beyond each end of the 10m walkway.  Calculator to convert time to speed.
Preparation
Environment  Mark out a 10 m (33 ft) walkway with bright coloured tape at each end.  Place a cone approximately 2 metres before the start mark and 2 meters beyond the finish mark of the 10m walkway for turning.  Ensure there is enough space to turn safely around at each end (i.e. 2-3m each end).
Participant
 Comfortable walking footwear (e.g. tennis shoes/cross trainers) should be worn.
Tester
 If safety is of concern, the tester should follow slightly behind and off to one side to the participant but not as to pace or impede them.  If there is no concern for safety, the tester should follow well to the side so as they can view crossing at the 10m walkway at both ends.
Practice  A practice trial of 1-2 turns is recommended before testing to check understanding.
Procedure
 Participants are asked to walk as quickly but as safely as possible, without running, along a 10 m (33 ft) walkway and then turn around a cone, return then repeat again for a total distance of 40 m (132 ft) (3 turns).  Regular walking aid is allowed and recorded.
Timed Up and Go Test Abbreviation: TUG
Purpose / Domains
A "transition" test of ambulatory activity. A test incorporating multiple activity themes including a test of sit-to-stand activity, a test of walking short distances and a test of changing direction during walking, and the transitions between the activities. Also a test of strength, agility and dynamic balance. 
Description
Time (seconds) taken to rise from a chair, walk 3 m (9 ft 10 inches), turn, walk back to the chair, then sit down wearing regular footwear and using a walking aid if required (1) (2) (3) (4) (5) (6) . 
Equipment
Preparation
Environment  Ensure the chair cannot slide backwards by placing the back of the chair against a wall.  Tape or other marker on the floor 3 m (9 ft 10 inches), away from the chair so that it is easily seen by the participant and with enough room to turn safely.
Participant
 Comfortable walking footwear (e.g. tennis shoes/cross trainers) should be worn.  Sits in the chair with their back resting on the back of the chair and hands on armrests.  May use usual walking aid but may not be assisted by another person.
Tester  If safety is of concern, the tester stands to the side of the chair, then follows the participant to guard slightly behind and to one side but not as to pace or impeded turn.  If there is no concern for safety, the tester remains at the start/finish position beside the chair.
Practice  A practice trial is recommended before testing to check technique and understanding.
Procedure
 Participants are asked to stand up, walk to a mark 3m (9.8 ft) away, turn around and return to sit back in the chair at their regular pace.
 Regular walking aid is allowed and recorded.
 Same chair is needed for re-testing. Scoring  Timing starts on the signal to start and terminates once the participant sits back down fully with their back resting on the back of the chair.
Verbal instructions
 Regular walking aid is allowed and recorded if required.  Two trials are performed and the faster of the 2 trials is recorded to nearest 10 th of a second.
Minimal reporting standards
 Assistive devices such as usual walking aid -walking stick etc.
Six Minute Walk Test
Abbreviation: 6MWT 
Purpose / Domains
Description
A test of aerobic walking capacity over longer distances. The maximal distance covered in a 6-minute period is recorded (1) (2) (3) (4) (5) (6) .
Equipment
 Flat walking area such as a hallway or open space, preferably >20m in length, with distance interval markings every 3-5 metres.  Cones or bright colour tape to mark boundaries of course or turn points.  Timer/stop watch.  Chair(s) for resting if required e.g. at each end of walkway or placed around course.
Preparation
Environment  Ensure the walkway is free from traffic.
Participant
Tester
 If safety is of concern, the tester should follow behind and to one side of the participant but not as to pace or impede them.  If safety is of no concern, the tester should remain close enough to observe the participant for any distress during testing.
Practice
 Practice test not normally required in the clinical setting.  If performed as part of existing research protocols then at least 1 hour rest should be allowed before the second test and the greatest distance is then recorded.
Procedure
 The aim of this test is to walk as quickly as possible for six minutes to cover as much ground as possible.  Rest periods are allowed but included in the time (i.e. time is not stopped for resting).  Encouragement (e.g. "keep going you are doing really well") is given at minute intervals  Same course should be used for re-testing within site.
Normal values
Normative scores available only for the 12-step Stair Test 
